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ABSTRACT A rare nontailed virus designated NO16 was isolated against Vibrio an-
guillarum, a major aquaculture pathogen for both ﬁsh and shellﬁsh. Here, we an-
nounce the 10,594-bp genome sequence of Vibrio phage NO16 with a 23-gene con-
tent.
Vibrio anguillarum is a pathogenic bacterium of both cultured ﬁsh and shellﬁsh (1, 2).The host of bacteriophage NO16 is V. anguillarum strain A023 (GenBank accession
numbers CP010036 and CP010037), isolated from turbot in Spain (3).
Bacterial cells were cultured in liquid medium containing 0.5% tryptone (Difco), 0.1%
yeast extract (Difco), and 2% sea salts (Sigma-Aldrich), and PFU were picked from the
bacterial lawn produced by the double-agar-layer method (4). Phage DNA was ex-
tracted following the protocol listed in reference 5 and was sequenced from two single
plaques using the MiSeq platform (Illumina, San Diego, CA, USA) as 2 250-bp
paired-end reads according to the direct plaque sequencing (DPS) protocol (5) using
0.1% SDS instead of 1%. De novo assembly of the 548,174 reads (coverage, 1,014.74)
was performed using Genomic Workbench 9.5.3 (CLC Bio, Aarhus, Denmark). Brieﬂy,
reads were trimmed using the trim sequences tool (default settings), and overlapping
reads were merged using the overlapping pairs tool (mismatch cost, 2; minimum score,
8; gap cost, 3; maximum unaligned end mismatches, 0) (6). The bacterial host’s reads
were removed using the map to reference tool. Circularity of the genome was con-
ﬁrmed by two independent approaches, (i) restriction enzyme digestion of the genome
using different digestion sites followed by analysis of the size of the resulting segments
and (ii) PCR ampliﬁcation of speciﬁc sequences in the genome representing the site
circularization (i.e., a sequence that would be ampliﬁed only if the genome was
circular). Restriction enzyme ClaI (restriction site ATCGAT) produced two DNA bands on
an agarose gel, whereas PCR with speciﬁc primers (forward, TGCCGGACAGAATCGAA
CTC; reverse, ATGCGGAGGACACGACATGA) ampliﬁed, as expected, a 625-bp DNA frag-
ment between the phage’s genomic ends. Hence, bacteriophage NO16 has a 10,594-bp
circular double-stranded DNA (dsDNA) genome with a GC content of 47.4%.
The 23 genes of the bacteriophage were predicted by Glimmer 3 (7), and they
were then annotated with Rapid Annotations using Subsystems Technology (RAST)
(8) and protein fold recognition server Phyre2 (9). DNA-binding protein (gene 6),
S-adenosylhomocysteine hydrolase (gene 7), phage protein (gene 11), double jelly
roll (DJR) capsid protein (gene 19), and ATPase (gene 21) are the 5 genes with some
attributed function, whereas the remaining 18 open reading frames (ORFs) are
hypothetical proteins. The presence of gene 19 classiﬁes NO16 in the lineage of DJR
viruses, of which very few marine members have been characterized so far (10, 11).
In NCBI, the genome of NO16 was found in chromosome II of V. anguillarum strains
87-9-116, NB10, and VIB18 (query coverages of 98%, 98%, and 52%, percent
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identities of 99.65%, 99,65%, and 99.91%, and GenBank accession numbers
CP010045, LK021129, and CP011437, respectively), suggesting that it follows a tem-
perate life cycle, although no integrase gene has been identiﬁed in its genome. With
the signature gene of the DJR viral lineage (gene 19) as a query, the most closely related
phage genomes are those of PM2 (12–14) and Cr39582 (11) (query coverages of 94%
and 94%; percent identities of 35.80% and 35.16%, and GenBank accession numbers
NC_000867 and MG966533, respectively). Additionally, the DJR genes of several Vibrio
phages recently published by Kauffman and colleagues (10) have similarities of 33%
and below at query coverages of 96 to 97%.
Data availability. The genome sequence of bacteriophage NO16 was submitted to
GenBank under the accession number MH730557, whereas the raw reads were up-
loaded to the European Nucleotide Archive (ENA) under the accession number
PRJEB30917.
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